A new antioxidant compound H-290/51 modulates glutamate and GABA immunoreactivity in the rat spinal cord following trauma.
The involvement of the excitatory amino acid glutamate and the inhibitory amino acid gamma-amino butyric acid (GABA) in the pathophysiology of spinal cord injury is not known in details. This investigation is focused on the role of glutamate and GABA in a rat model of spinal cord trauma using immunohistochemistry. Spinal cord injury produced by a longitudinal incision of the right dorsal horn of the T10-11 segments resulted in profound edema and cell damage in the adjacent T9 segment at 5 h. Pretreatment with H-290/51 (50 mg/kg, p.o.), a potent antioxidant compound, effectively reduced the blood-spinal cord barrier (BSCB) permeability, edema formation and cell injury following trauma. At this time, untreated traumatised rats exhibited a marked increase in glutamate immunoreactivity along with a distinct decrease in GABA immunostaining in the T9 segment. These changes in glutamate and GABA immunoreactivity in traumatised rats were considerably attenuated by pretreatment with H-290/51. These results suggest that (i). oxidative stress contributes to alterations in glutamate and GABA in spinal cord injury, (ii). glutamate and GABA are important factors in the breakdown of the BSCB, edema formation and cell changes, and (iii). the antioxidant compound H-290/51 has a potential therapeutic value in the treatment of spinal cord injuries.